Archival Appraisal Theory (AAT), and it has been undergoing substantial changes since 1990s. This paper uses Scientometric research methods and the related Knowledge-Mapping tool to analyze the citations between AAT journal articles and those from other disciplines. The objective is to identify the hot spots of AAT research and to summarize its developments from 1990 to 2017. We also make use of the results to extrapolate the developmental trends of AAT in the past thirty years from a macroscopic viewpoint. Our discoveries can be used by various research administrations as well as academic institutions to augment and fine-tune Archival Scienceresearch in order to meet the emerging demands in appraising modern archival works.
INTRODUCTION
Archival Appraisal Theory (AAT) had been invented as a result of the developments of modern archival works. The theory itself concerns various concepts such as value, utilization, appraisal, simplification, and benefits in appraising archives [1] . Archival characteristics of files and the characteristics of archival management are reflected in AAT [2] . Using the research methods of Scientometrics and the related Knowledge-Mapping tool, analysis on the developments of AAT from 1990 to 2017is made in this paper. Various AAT developments are identified and summarized, and we discover five trends of AAT developments through a macroscopic view.
II. ARCHIVAL APPRAISAL THEORY AND ITS HISTORY OF DEVELOPMENT

A. What is Archival Appraisal?
Archival appraisal is the practice to identify and assess the values of archives, in order to identify the valuable ones to hand over to an archival institution and to discard the worthless ones meanwhile. Archival appraisal directly determines whether or not an archive should be preserved or destroyed, and the determination itself is the most important and difficult aspect of archival management. [4] [6] [7] [9]
B. Developments of Archival Appraisal Theories
A. "Age determination theory": In 1901, German archival scholar Mays McConnell put forward the notion that "elderly archives should be respected" and he proceeded to set an arbitrary amount of time for their preservations before destructions. McConnel, for the first time, also raised the idea that the provenance of an archive should be among the most important appraisal criteria. [17] [8]
B. "Administrative official determination theory": In the 1920s, British archival scholar Hilary Jenkinson proposed that the archival workers ought not to be involved in the appraisal and destruction of archives. Instead, they should be done by administrative officials. [11] C. "Function appraisal theory": In the 1930s, Polish archival scholar Carlin Sharansky proposed that the importance of the producers' positions and their functions in a governmental hierarchical system should be used to decide the values and retention periods of the archives they produced. [13] [27] D. "Archival dual values theory": In 1956 American archival scholar T. R. Schellenberg, known as "the father of archival appraisal theory", published his iconic work, the Principle and Technology: Modern Archives, and he proposed that public archives should have two different values: the value to government bodies producing the archive, "the first value", and the value to the users of other government bodies or individual users, "the second value". Specifically, the first value reflects an archive's administrative value, the legal value, the financial value and the technological value, while the second value reflects its evidential value, information value and intelligence value. The administrative officials from the government body producing an archive should be responsible for appraising the archive's first value, whereas its second value should be determined by archival workers. [14] E. "Utilization determination theory": In 1960s and 1970s, American archival scholars Fez, Bridgetown, Clifford and Finch proposed that historians' actual and expected utilizations of archives should be the most important criteria for archival appraisal. [22] [15] F. "Social analysis and function appraisal theory": In early 1980s, German archival scholar Booms advocated that an archive should reflect the social values in its formation period. He also argued that these values should be indirectly determined through understanding of its creators' functions rather than be directly determined through the study of the social public opinions during the period. [19] [24] G. "Literature strategy theory": In mid-1980s, American archival scholar Seymour Wales advocated that the starting point of archival appraisal shall no longer be the examination of an archive but the analysis of the backgrounds in which the archive was produced, especially as a response to the frequent changes of the archive-producing government bodies in modern society. [20] H. "Macro-appraisal strategic theory": In late 1980s, Canadian archival scholar Terry Cook proposed that a variety of factors should be taken into consideration for archival appraisal such as the social structure, archival formation process, creators and their functions. [7] [23] [26] III. DATA SOURCES AND RESEARCH METHODOLOGY
A. Data Sources
The Institute for Scientific Information (ISI) started to publish Science Citation Index (SCI) in 1964, and ISI brought an integrated system of academic information resources named "ISI Web of Knowledge". The core of this system is "Web of Science" (WOS) through which ISI's three most famous citation databases, Science Citation Index Expanded (the SCIE), Social Science Citation Index (SSCI) and Arts & Humanities Citation Index (A&HCI), can be directly accessed. These three citation databases cover the most important and influential research achievements in the world.
The journal articles from the above three databases of WOS were accessed with a default time span from January 1st 1990 to November 21st of 2017. The information retrieval was centered on the topic of "appraisal", and the query was "Subject = appraisal or appraise, publication time = 1990-2017, select Social Sciences Citation Index (SSCI) and Arts & Humanities Citation Index (A&HCI), Lemmatization = on, documental type = article". 20870 articles were retrieved as a result. However, many of the journals articles containing the keywords were irrelevant to archival appraisal research. For example, an article from an archeology journal containing the keyword "appraisal" may only mean to describe and evaluate the new discoveries from an archeological excavation site and hence does not contribute to archival appraisal research. In order to eliminate such noises, the retrieval results were refined, and eventually 14470 articles were selected as source literatures.
B. Research Methodology
The interactions between different disciplines are reflected in the citations linking their articles. An article from one discipline citing the research results or study methods introduced by the articles from another discipline shows that the latter discipline informs the first one, which may use the cited results and methods to broaden and/or deepen its own research.
Such analysis is called Citation Analysis, a research method frequently employed in Scientometrics. Making use of graph theory, fuzzy sets, statistics and logical methods such as inference and induction, it analyzes citations on research objects, such as academic journals, conference papers and authors in order to forecast and evaluate the trends of scientific developments.
Knowledge-Mapping is the graphical display of the development processes and the structural relationships of scientific knowledge. [3] [5] [16] [25] It makes use of visualization technologies to sort out and describe the relationships between scientific knowledge and the related patterns of knowledge evolution. [18] [12] The developments of AAT in the last thirty years are visualized using VOSviewer1.4, the Knowledge-Mapping drawing tool, in this paper.
VOSviewer, written in the Java programming language, runs on most operating system platforms. [3] [10] [21] It is the primary tool for analyzing a Scientometrics networks. The program can be used to create maps of publications, authors, or journals based on a co-citation network or to create maps of keywords based on a co-occurrence network. The maps are created using the VOS mapping technique and the VOS clustering technique. VOSviewer can be used to view and explore the maps as well. It can show a map in various different ways, with each emphasizing a different aspect of the map.
IV. RESULTS
After the text edit has been completed, the paper is ready for the template. Duplicate the template file by using the Save As command, and use the naming convention prescribed by your conference for the name of your paper. In this newly created file, highlight all of the contents and import your prepared text file. You are now ready to style your paper; use the scroll down window on the left of the MS Word Formatting toolbar.
A. Analysis 1: Contributions of AAT Related Research
Articles by Countries Table 1 shows that based on the total number of AAT related research articles produced by countries, USA and UK were the ones that are the most active in AAT related research with them together being responsible for more than three fifths of all the articles published during the period. Canada and Australia are also noticeable countries that had highly active AAT related research with each of them accounting for more than 8% of the articles published during the period. Table 2 lists the frequency statistics of the disciplines citing AAT. It shows that AAT has been cited by many disciplines and thus it has impacts on those disciplines by varying degrees. Figure 1 is a mapping of the relationships among disciplines having cited AAT. The size of a ball on the map is proportional to the number of instances of citing AAT in the related discipline. Figure 2 is the density map of disciplines having cited AAT. 
2) The knowledge mapping of research focuses from the disciplines citing AAT
A keyword reveals the research focus of a scientific research, and the higher frequency one keyword has, the more attention its research focus received. Table 3 lists the frequencies of specifically cited AAT research focuses from the disciplines having cited AAT. Figure 3 is the mapping of relationships among research focuses. Figure 4 is the density map of research focuses from disciplines citing AAT. According to Table 3, Figure 3 and 4, the No.1 research focus is PERFORMANCE, at a frequency of 6092, which is commonly found in the disciplines of Business & Economics, Human Resource Management, and Psychology. It follows that AAT has been applied to management evaluation theories, where PERFORMANCE is a high frequency word. The second research focus is MODEL, which has been found in many disciplines, at a frequency of 4661, and those disciplines normally took advantage of AAT to build mathematic models in order to solve practical problems. The third research focus is BEHAVIOR that has been found in Psychology, at a frequency of 3040, and it follows that AAT have been employed by psychology to study behaviors. 1) The Knowledge-Mapping of disciplines cited by AAT Table 4 is the frequency statistics of disciplines cited by AAT, and Figure 5 and 6 are respectively the mapping of relationship among disciplines cited by AAT and the density map of these disciplines. These maps show that AAT has referenced and borrowed ideas and research results from other disciplines, such as Business & Economics, Psychology, Social Sciences, Public Administration, Information Science & Library Science, and History. Since 1990s, these disciplines have become important knowledge sources for AAT, influencing its developments. 2) The Knowledge-Mapping of research focuses from disciplines cited by AAT Table 5 is the frequency statistics of research focuses from disciplines cited by AAT. These research focuses are almost the same as those in Table 3 , but there are some differences in the ranking of the focuses. The data in the table suggests that the development of AAT is closely related to the developments of other disciplines with AAT continuously interacting with other disciplines to improve itself to meet their needs. Figure 7 and 8 are respectively the mapping of relationships between research focuses from disciplines cited by AAT and the density map of these research focuses. The development trends of AAT in the past almost three decades can be extrapolated, and the conclusions can be made, based on the analysis on the disciplines and their research focuses that have cited AAT and been cited by AAT.
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A. Trend 1: the Declining Influences by Historicism
The emergence and development of archival science was closely related to the study of History. So to speak, archival science in the early stage can be considered as a by-product of History study. The influence of historicism even spurred the formation of "Utilization Determination Theory" of AAT, which regards historians' actual and expected utilizations of archives as the most important criteria in archival appraisal.
However, the influence by Historicism on AAT has been declining in the past almost thirty year and this trend can be reflected in the table of frequency statistics of disciplines cited by AAT. It shows that the influence on AAT by History study has declined (currently the sixth in the rank of disciplines cited by AAT) and is no longer the most influential discipline to the development of AAT. In the meanwhile, the standards of AAT have become more diversified. Moreover, since the emergence of electronic archives, the attentions paid to electronic archival appraisal exceeded those paid to content (historical paper documents) appraisal. The establishment of "Double Point Theory" for electronic archival appraisal demonstrated the weakening of Historicism in guiding AAT developments. In addition, archives' properties as technological devices have become popular research focuses of AAT.
B. Trend 2: the Regression to Function Appraisal Theory
Since late 1980s, with the astonishing increase of archival quantities, growing complexity of archival types, and the fast growing applications of archives, archival researchers have been gradually convinced that archives should reflect the societal values that influenced the archives' productions. As a result, the ideological basis of archival theory has undergone a fundamental change from being a national theory to being a societal one. However, later on, the focuses of archival appraisal have gradually shifted from an archive's complex societal values (and the social problems or trends they intent to convey) to the archival provenances shown by the functions of archival creators. The analysis would emphasize on the functions of archival creators, their activities and
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interrelationships in those activities, and their importance (standings) in business, etc. This new trend, albeit based on the same concept behind the old "Functional Appraisal Theory" (FAT), demands a large body of knowledge from other disciplines to assist archival appraisal, such as Public Administration, Information Storage and Retrieval. The table of frequency statistics of disciplines that have cited AAT and been cited by AAT shows the trend that Public Administration, Information Science & Library Science have been more important than History as far as the influence on AAT is concerned, confirming partially the regressions to FAT.
C. Trend 3: the Predominant Popularity of Provenance
Principle (PP) PP is a way to "compartmentalize and manage archives on their provenances to the organizations producing those archives". It means archival workers arrange and classify the archives according to archival provenance and must stick to the principle that "Do not disperse the archives from the same provenance, and do not mix up the archives from different provenances". In view of archival value, the principle emphasizes that the archival preservation value should be appraised based on the creators' functions and the functions of the archives they create. PP had been derived from principle of "Respect General Archives" that originated in France in 1841. The appraisal standards and approaches based on PP are simpler, more objective and practical, hence is an important criterion to judge archival value.
PP made it possible that the applications of AAT to different disciplines. According to the data collected from 1990 to 2017, we could arrive at a conclusion that the disciplines citing AAT and cited by AAT are widely distributed, it shows that all those different disciplines were applying AAT to their own research fields using a variety of different AAT methods, and the methods used depend on the different disciplines and organizations that produce those archives. It reveals that PP is indeed a highly important, or in other words predominant, component of AAT.
D. Trend 4: the Practicalization of Appraisal Standards
In the past thirty years, the practicalizations of archival appraisal theories has grown to be more obvious. This trend can be shown in two aspects as follows:
First, the criteria of archival appraisal have been made more favorable to practical application and systematization. In face of the rapid rise of archival quantities, it is very important to make a prompt decision on archival appraisal in time. The procedure for archival appraisal instructions has been made to further detail the storage time of archives in order to facilitate archival appraisal workers to utilize specific methods in a prompt manner. This development trend can be reflected on the research focuses from disciplines that have cited AAT and been cited by AAT, such as the keywords of ORGANIZATIONS, SYSTEMS.
Second, archival appraisal is the main measure for archive optimization. Among a huge collection of files and documents, only a small part of it could be worth being conserved permanently as archives. Therefore, it is essential to control the size of archival collections and to guarantee their qualities at the same time. Archival optimization means to obtain the best proportional relationship between the size of an archival collection and its quantity of information, in other words, how to conserve the maximal amount of necessary information with the minimal size of archival collection. This development trend of archival appraisal can be reflected on the keywords in the articles of collection optimization in AAT, such as MODEL, STRATEGIES, VALIDITY, and QUALITY.
E. Trend 5: the Increasing Emphasis on Utilitarianism
The keywords of PERFORMANCE and SATISFACTION enjoy very high rankings in the research focuses from disciplines that have cited AAT and been cited by AAT, and it follows that the emphasis on AAT's utilitarianism (for the utilitarian benefits to the organization that applies AAT) has received more attentions and become an important criterion of archival appraisal.
In addition, evaluating an archive's value given the cost of conserving it, archival workers try their bests to maximize the benefits applying AAT and minimize the cost. The phenomenon shows that the idea of emphasizing benefits in archival appraisal work has been widely accepted. Archival appraisal is no longer limited to basing itself on subjective demands or on objective properties, but it would also rather be skewed to achieve the optimal benefits in different scenarios and for different disciplines.
F. Thoughts
The development of AAT is both a dynamic and a regular process. We studied this observation and used the study results to discover the trends of AAT developments in the past almost three decades. These discoveries could be used to augment, tune and enrich Archival Science in order to meet the emerging demands for more applicable and effective theories and methods for appraising modern archival works.
